Abstract. In this paper, the nonlinear matrix equation 
Introduction
In this paper, we consider the nonlinear matrix equation is one of the important study fields of the numerical algebra [5]- [6] . To solve such matrix equations, numerical solutions are usually taken into consideration. Different iterative methods including a kind of inversion-free method have been put forward and improved [7] - [9] .
A. Sarhan et al. have studied the extremal positive definite solutions of (1) when 1 0 i δ − < < [10] . They have given a necessary condition and a sufficient condition for the existence of the solution and also, several algorithms are derived to compute the extremal (maximal or minimal) positive definite solutions.
In this paper, we first continue to discuss (1) with ( )
and then obtain several results for the definite solution of the equation. We also give an iterative algorithm that avoids matrix inversion. According to this method we obtain the maximal solution when 1 0 i δ − < < . Finally, we use some numerical examples to illustrate our algorithm.
The notations used in this paper are summarized as follows. 
( )

The Main Results
Now, we consider the following nonlinear matrix equation So (1) is equivalent to (2). As for i r δ > − , the solution of (1) can be obtained by (2). In the following theorems, we will discuss the solution of (2).
Theorem 2.2: If (2) has a HPD solution, then we have
, where
Proof. If (2) has a HPD solution X , then 
.By Lemma 2.1, we derive . Assume that
We have 
